Increasing evidence suggests a role for cal cium ions in the pathophysiology of ischemic brain damage. The major mechanism allowing calcium entry from the extracellular compartment is the opening of voltage-operated calcium channels. In this line, we have explored the hypothesis that the characteristics of central L-type voltage-dependent calcium channels, labeled by the dihydropyridine ligand 3H-PN 200-110, may be modi fied by experimental ischemia. The results show that short-term mild ischemia, produced in the rat by 1 h of right carotid ligation, induces an increase in the number oPH-PN 200-110 binding sites in the hippocampus ipsi-
Increasing evidence points to the role of calcium in the pathophysiology of ischemic brain damage (Siesjo, 1981; Raichle, 1983; Simon et aI., 1984; Siesjo and Wieloch, 1985) . Calcium is an essential component in a multitude of neuronal processes, such as membrane excitability and neurotrans mitter release. Disruption of calcium homeostasis, which occurs in pathological situations such as brain ischemia, results in a complex chain of inter acting events, starting with the breakdown of mem brane ion pumps and the consequent increase of in tracellular calcium that ultimately leads to neuronal necrosis. An important consequence of Ca2+ influx is the massive release of neurotransmitters (particu larly catecholamines and excitatory amino acids) into the synaptic cleft and in the surroundings of blood vessels. This event may exacerbate the pathophysiological changes caused by the initial ischemia, either by further constricting local vessels or by affecting the functional activity and the metabolism of nearby neurons.
lateral to the side of carotid occlusion, accompanied by an increase in the dissociation constant value, whereas no changes in the kinetic parameters of the binding were observed in the other areas examined, i.e., the cortex and the striatum. The changes in hippocampus are transient: 96 h after the occlusion, binding parameters return to the control range. The modifications of the binding charac teristics in the hippocampus may be related to alterations of Ca2+ fluxes through L-type calcium channels. Key Words: Calcium channels-Cerebral ischemia-Hippo campus-3H-PN 200-110 binding.
The major mechanism allowing Ca2+ influx after ischemia from the extracellular compartment is the opening of voltage-operated calcium channels. In particular, three types of voltage-dependent cal cium channels, termed T, L, and N, exist at the neuronal and peripheral level. The N-type, which is unsensitive to organic calcium antagonists, seems to be involved in neurotransmitter release pro cesses during normal neuronal functioning, whereas the L-type, sensitive to organic calcium antagonists, has been suggested to be linked to re lease processes in peculiar situations (Miller, 1987) . Furthermore, the L-channel displays character istics of plasticity in response to in vivo and in vitro treatments (Govoni et aI., 1985; Ramkumar and El Fakahany, 1986; Rius et aI., 1987) . In this view, we have explored the hypothesis that the character istics of L-type calcium channels, labeled by the calcium antagonist 3H-PN 200-110, may be affected by ischemia induced by right carotid occlusion.
METHODS
Adult male Sprague-Dawley rats (200-225 g) were used for the experiments. Ischemia was induced by liga ture of the right common carotid, after dissection from the accompanying vagus nerve and vein, under diethyl ether anesthesia. Sham-operated rats underwent the same kind of manipulation at carotid level, except for lig ature. The occlusion of a common carotid in rat does not produce clinical signs of cerebral infarction, as blood supply to the brain is also provided by basilar circulation. However, as reported by Deley et al. (1985) , a reduction in cerebral blood flow and ischemia occurs that is not completely compensated for by the basilar arteries. Sham-operated and control ligated animals were killed by decapitation; the brains were quickly removed and areas dissected and frozen on dry ice. Pooled areas from 5 an imals were homogenized using a Te flon-glass homoge nizer (10 strokes at 900 rpm) in 20 vol of 0.32 M sucrose. The resulting homogenate was centrifuged at 1,000 g for 10 min. The supernatant was recentrifuged at 48,000 g for 15 min. The pellet was resuspended and washed in 50 mM Tr is-HCl buffer (pH 7.5).
The binding assay was performed by incubating mem brane proteins (approximately 0.2 mg/sample) in the presence of various concentrations of 3H-PN 200-110 (83 Ci/mmol; Amersham, Arlington Heights, IL, U.S.A.) (Supavilai and Karobath, 1984) , with or without 5 x 10-6 M unlabeled nitrendipine (NTP) as displacer. Samples were run in triplicate and were incubated in a final volume of 3 ml at 22°C for I h. The binding assay was carried out in a darkened room under a sodium vapor lamp to prevent the degradation of 3H-PN 200-110 and NTP.
Incubation was terminated by rapid filtering on Whatman GF/B filters, followed by two washes with 5 ml ice-cold buffer. The kinetic parameters of the binding were calculated by Scatchard analysis. Results are ex pressed as means ± standard deviation (SD) of the mean. Statistical comparison was performed by means of stu dent's (-test. It is important to note that at this time, the effect is selective for the hippocampus, a cerebral area particularly susceptible to insults of ischemic origin (Brierley and Graham, 1984; Bothe et al. , 1987; Deshpande et aI., 1987) . In particular, Simon et al. (1984) (Meldrum, 1985) . This excitatory action further 
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